Ursolic acid improves podocyte injury caused by high glucose.
Autophagy plays an important role in the maintenance of podocyte homeostasis. Reduced autophagy may result in limited renal cell function during exposure to high glucose conditions. In this study we investigated the effects of ursolic acid (UA) on autophagy and podocyte injury, which were induced by high glucose. Conditionally immortalized murine podocytes were cultured in media supplemented with high glucose and the effects of the PI3K inhibitor LY294002 and UA on protein expression were determined. miR-21 expression was detected by real-time RT-PCR. Activation of the PTEN-PI3K/Akt/mTOR pathway, expression of autophagy-related proteins and expression of podocyte marker proteins were determined by western blot. Immunofluorescence was used to monitor the accumulation of LC3 puncta. Autophagosomes were also observed by transmission electron microscopy. During exposure to high glucose conditions, the normal level of autophagy was reduced in podocytes, and this defective autophagy induced podocyte injury. Increased miR-21 expression, decreased PTEN expression and abnormal activation of the PI3K/Akt/mTOR pathway were observed in cells that were cultured in high glucose conditions. UA and LY294002 reduced podocyte injury through the restoration of defective autophagy. Our data suggest that UA inhibits miR-21 expression and increases PTEN expression, which in turn inhibits Akt and mTOR and restores normal levels of autophagy. Our data suggest that podocyte injury is associated with reduced levels of autophagy during exposure to high glucose conditions, UA attenuated podocyte injury via an increase in autophagy through miR-21 inhibition and PTEN expression, which inhibit the abnormal activation of the PI3K/Akt/mTOR pathway.